CYP3A polymorphisms and immunosuppressive drugs in solid-organ transplantation.
Most immunosuppressive drugs have a narrow therapeutic index and large interpatient variabilities in their pharmacokinetic and pharmacodynamic profiles. Identification of functional single-nucleotide polymorphisms in genes encoding for drug metabolizing enzymes has great potential to improve the drug efficacy and safety profiles, since these genetic factors may be important biomarkers for individualization of immunosuppressive therapy. This article summarizes current knowledge regarding the impact of CYP3A polymorphisms on immunosuppressive drug pharmacokinetics. Many retrospective studies have shown a clear relationship between CYP3A5*1/*3 polymorphism and tacrolimus pharmacokinetics, while the influence of CYP3A5*1/*3 or CYP3A4*/*1B on ciclosporin and sirolimus exposure are still questionable. CYP3A polymorphisms may partially contribute to the clinical variability of the enzyme-mediated drug interactions. Drug-drug interactions may also influence the phenotypic consequence of CYP3A polymorphisms. Population pharmacodynamic/kinetic/genomic modeling was proposed as an emerging and promising approach to quantitatively explore the contribution of genetic polymorphisms to the large interpatient variability in the pharmacokinetic and pharmacodynamic profiles of immunosuppressive drugs. Prospective, randomized studies in large patient populations are needed to further clarify the genetic effects of CYP3A on immunosuppressive drug exposure and response.